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CRYPTOSPORIDIUM PARVUM (APICOMPLEXA: SPOROZOA, COCCIDIA) - 
0IITHMH3AIIH9 TEXHHKH nOJIYqEHHH EOJIBHIOH MACCH OORHCT 

T.B. Eefiep, H. B. CHflopemco, M. B. TpHropbeB 

HacTO^mee coodmeHne nocBHmeHO pe3yjibTaTaM padoTbi no onTHMH3aunn MeTOjja o6orame- 
hhh (JjeKaJibHbix npo6, coflepxcamnx oouhctbi KpHnTocnopHflHH, c noMombio CTynetraaToro rpann- 
eHTa njiOTHOCTH nepKOJiJia, BnepBbie npeflJioaceHHoro BaJibjjMaHOM h np. (Waldman e. a., 1986). 
B 3ana*iy padOTbi bxohhjio: nojiy^ieHne h o*iHCTKa Gojibihoh Maccbi oouhct C. parvum, a Taicace 
ouemca npHroflHOCTH TaKoro MaTepnaJia hjih nocneayiomero 3apaxceHH h MojjeJibHbix JiaGopaTOpHbix 

ECHBOTHblX. 

Hctophk) H 3 y^eHHH KOKmiflHH po^a Cryptosporidium Tyzzer, 1910 moxcho rpacjm^e- 
ckh H3o6pa3HTi> b BH^e B3JieTOB h na^eHHH KpHBOH HHTepeca k 3TOMy o6i>eKTy CO 
CTopoHLi Hccjie^OBaTejieH Ha npoTSDKeHHH 6ojiee 80 jieT. JIhuib c cepeflHHbi 80-x toeob 
XX BeKa HacTynaeT nepnoa Heyracaiomero HHTepeca k KpnnTocnopHaHsiM, o *ieM cbh- 
jieTejibCTByioT h cothh nygjiHKaijHfi, Hcxoflamne ot cneunajmcTOB pa3Hbix Hay^Hbix 
HanpaBjieHHH: ot 300JioroB, BeTepHHapoB h mcahkob no HMMyHOJioroB h MOJieKyjinp- 
hhx SHOJioroB (Eefiep, 1986, 1989; tlafiKa, Eefiep, 1988; Bird, Smith, 1980; Angus, 1983; 
Current, 1984, 1989; Navin, Juranek, 1984; Fayer, Ungar, 1986; Pohjola-Stenroos,, 1986; 
Chermette, Boufassa-Ouzrout, 1988; Tzipori,, 1988). 

B CBOeM OpHTHHaJIbHOM CBeTOOnTH^eCKOM OnHCaHHH KpHnTOCnOpHflHfi Tnmjep 
(Tyzzer, 1910, 1912) 0Ka3ajicn bo mhotom npaB b tom, ^to Kacanocb hx mop^ojiothh h 
xcH3HeHHoro uHKJia. OjiHaKO H3-3a o^eHb MejiKHx pa3MepoB 3HfloreHHbix CTa^Hfi pa3- 
BHTHH KpHnTOCnOpHflHfi (3-5 MKM B flHaMeTpe) THimep npHHHJI HX OHIH6 o*IHO 3a BHe- 
KJieTO^HblX KOKUHflHfi, KOTOpbIX OH paCCMaTpHBaJI KaK npOMeXCyTO^HyiO $OpMy ,,B 3BO- 
jiiouhh ot rperapHH k kokuh^khm”. Ctojib xce ouihGo^hbim oKa3aJiocb h cyxc^eHne 
Tnmjepa o HenaToreHHOCTH KpHnTocnopHflHfi ejih xo3HHHa (rpbmyHOB). 

BnocneflCTBHH Ha npoTHxceHHH 80-x toeob b cepnn HCCJieflOBaHHfi GbiJia yGeflHTenb 
ho BOKa3aHa BHyTpHKjieTo^Han, xoth h 3KCTpauHTonjia3MaTH*iecKaH (He BHeKjieTo*i 
Han!), noKanH 3 auHH 3HfloreHHbix CTa^nfi pa3BHTHH KpnnTocnopHflHfi (Brandler, 1982; 
Gobel, Brandler, 1982; Uni, e. a., 1987; Lumb e. a., 1988; Ostrovska, Paperna, 1990; Eefiep 
CnaopeHKO, 1991). B cboio o^epe,m> H3yqeHHe naToreHHOCTH KpHnTocnopH^Hfi, b qacT- 
hocth uinpoKO pacnpocTpaHeHHoro BH,na C. parvum , npHBeno k npH3HaHHio hx onnop 
TyHHCTHqecKofi npnpoflbi, t. e. 3aBHCHM0CTH pa3Maxa napa3HTapHofi hh^ckuhh ot 
HMM yHHoro coctohhhh xo3HHHa (Meisel e. a., 1976; Lasser e. a., 1979; Goldfarb e. a., 
1982; Sloper e. a., 1982; Current e. a., 1983; Miller e. a., 1983; Current, 1984; Hojlyng, 
Jensen, 1988; Ungar e. a., 1991; McDonald e. a., 1992; Rohlman e. a., 1993). 

Hmchho c 3Toro, npHKnaflHoro, 3HaqeHHH KpHnTocnopHflHfi Ha^ancn HOBbifi B3JieT 
HHTepeca k H3y^eHHio KpHnTocnopHflHfi bo mhothx CTpaHax MHpa. K HacronmeMy Bpe- 
MeHH C. parvum H3BecTeH KaK uinpoKO pacnpocTpaHeHHbifi B 036 y^HTenb xonepono^oG- 
Horo 3a6oneBaHHH qenoBeKa h xchbothbix, npoTeKaiomero b BH^e anapen pa3Hofi chjibi. 
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y naimeHTOB c HopMajibHOH hmmyhhoh chctcmoh TaKan uuapeH orpaHHqeHa bo Bpe- 
MeHH, Torua KaK npn pa3Hwx $opMax HMMyHOue(})HUHTa, b tom queue npn CIIHfle, 
Hepe^KO 0Ka3tiBaeTCH npo<})y3HOH h He orpaHHqeHHOH bo BpeMeHH (Current, 1989). 
BaxcHMM HeraTHBHbiM nocneflCTBHeM KpHnTocnopHUH03a hbjihctch 3HaqHTenbHoe 
o6e3BOH(HBaHHe opraHH3Ma xo3HHHa, yrpoxcaiomee He TOJibKO 3uopoBbio, ho h xch3hh 
nauHeHTa. 

yica3aHHoe o6cTOHTejibCTBO b cboio oqepeub o6*bHCHHeT cneuH(J)HKy coBpeMeHHwx 
HCCJieflOBaHHH no KpHnTOCnOpHUHHM, CBH3aHHyiO C nOHCKaMH 3(J)(J)eKTHBHbIX MeTOflOB 
AHaraocTHKH B036y,UHTejiH. B TaKHx paSoTax rnupoKO Hcnojib3yeTcn SHuoreHHan CTa- 
UHH pa3BHTHH napa3HTa - OOUHCTa. OoUHCTbl B 60JIbIHHX KOJIHqeCTBaX H30JIHpyi0TCH 
H3 $eicaJiHH hjih KHme^iHoro couepxcHMoro KaK cnoHTaHHO, TaK h sKcnepHMeHTanbHO 
3apaHceHHbix xchbothhx (Luft e. a., 1987; Current, 1990; Laxer e. a., 1991; Chrisp, 
LeGendre, 1994). 

Ebuio 3aMe^eHo, qTo b (JjeKanbHbie BbiueneHHH KpHnTocnopHUH03Hbix xchbothhx, 
KpOMe oouhct, noKpbiTbix njiOTHbiMH o6onoqKaMH, MoryT nonauaTb TaKxce h pa3BH- 
BaiomHecn 3HuoreHHbie CTauHH (Snodgrass e. a., 1984). 3tomy MoryT cnoco6cTBOBaTb 
no KpaHHeii Mepe UBa BaxcHbix o6dOHTejibCTBa, HMeiomux Medo npn KpunTocnopu- 
,UH03e: JIOKaJlH3aUHH SHJJOreHHblX CTaflHH B UHCTaJIbHOH qaCTH SHTepOUHTa (aKCTpaUH- 
Tonjia3MaTHqecKan jioKaJiH3auHn), a TaKxce CHjibHbiH MexaHHqecKHH cmmb TaKHx 
CTaflHH GbICTpbIM TOKOM XCHflKOCTH npH flHapee. 3Ta CTOpOHa KpHnT0Cn0pH,UH03H0H 

HHBa3HH 3acjiyxcHBaeT 6onee ueTanbHoro H3yqeHHH. 

Ham coScTBeHHbiH onbiT pa6oTbi c (JjeKanbHbiM MaTepuaJiOM npn H3yqeHHH KpunTo- 
CnOpHflHH TaKXCe HaBOflHT Ha MbICJIb o Ka^eCTBeHHOH H KOJIHqeCTBeHHOH HeOAHOpOfl- 
hocth TaKoro MaTepnaJia. 06 stom CBHueTenbCTByeT BbmeneHHe CTauHH He TOJibKO 
pa3Horo pa3Mepa (Eefiep, CHuopemco, 1993), ho h pa3Han aucop6uHH KHCJiOToycroHqH- 
Boro KpacHTenn (Kap6ojiOBoro $yKCHHa) TaKHMH cTaflHHMH, qTo MoxceT oTpaxcaTb pa3- 
jiHqHH b CTpyKType BHemHHx noKpoBOB, no-pa3HOMy cop6HpyiomHx KpacHTenb. 

Ilpn npoBe,ueHHH cKpuHHHra Ha 3apaxceHHOCTb KpHnTocnopHUHHMH Ha npuMOM 
Ma3Ke CBexcero MaTepuana 3KcnepHMeHTaiop HepeuKO craJiKHBaeTCH c HeraTHBHbiMH 
pe3yjibTaiaMH. OjmaKo OTcyTCTBHe napa3HTOB b ouhom h uaace HecKOJibKHx Ma3Kax 
He MoxceT cny)KHTb ,uoKa3aTejibCTBOM hx oTcyTCTBHH bo Been npo6e. flnn ueneu unar- 
hocthkh KpHnTocnopHflHH jx a>Ke y cjia6o 3apaxceHHbix opraHH3MOB Heo6xouHMo HMeTb 
yuo6Hbie h Hefloporne MeToubi o6orameHHH $eKanbHbix npo6. 

B coBpeMeHHoii JiHTepaiype onucaH uenbiH p hu TaKHx MeTouoB, b tom queue h 
b OTHomeHHH KpunTocnopHOTH (Current e. a., 1983; Ma, Soave, 1983; Pavlasek, 1984; 
Hart, Baxby, 1985; Baxby, Hart, 1986; Arrowood, Sterling, 1987; Current, 1990). Ilpn HaJiH- 
quu npeHMymecTB b ouhom OTHomeHHH MHorue MeToubi 6biBaioT jiHmeHbi hx b upyroM. 
nocjieflHee KacaeTcn omyTHMbix TpyuHocreH b npno6peTeHHH uoporocTomuero Ha6opa 
peaKTHBOB, BbicoKOH ctohmocth caMOH npoueuypbi HccjieflOBaHHH, B03M05KH0H noTepu 
HHBa3HOHHOCTH B036yUHTeJIH B XOfle OqHCTKH H T. fl. C yqeTOM Bcex 06CT0HTeJIbCTB 
mh ocTaHOBHjiH cboh Bbi6op Ha MeToue c Hcnojib30BaHHeM CTyneHqaToro rpauueHTa 
nnoTHocTH nepKOJiJia (Waldman e. a., 1986). Oouhctm Cryptosporidium spp., oqHiueHHbie 
nepKOJiJioM, 6buiH ycnemHO Hcnonb30BaHbi npH 3apaxceHHH rHOTo6HOHTHbix nopocnT 
(Makin, Tzipori, 1990; Tzipori e. a., 1982), a TaKxce npH hhokyjihuhh KyjibTypbi TKaHeil 
H KypHHbIX 3M6pHOHOB. 

B 3a,uaqy .uaHHoro HccjieflOBaHHH bxootjio, BO-nepBbix, onTHMH3HpoBaTb nepKOJi- 
jiobmh MeTOfl fljin nojiyqeHHH 6onbmHx Macc oqHiueHHbix oouhct C. parvum h, bo-bto- 
pwx, npoBepHTb npurouHOCTb oqHiueHHbix TaKHM o6pa30M oouhct ujih nocneuyioiuero 
3apaxceHHH MouejibHbix jia6opaTopHbix xchbothmx h BOcnpoH3BeueHHH b hhx aHuoreH- 
Horo pa3BHTHH KpHUTOCnOpHUKH. 
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MATEPHAJI H METOflbl HCCJIEJIOBAHHH 


Ooiihctm C. parvum BbiaejinjiHCb H3 cfceKajibHbix npo6, nonyqeHHbix ot 7- 12-aHeB- 
Hbix CnOHTaHHO 3apa»eHHbIX TeJIHT H3 XCHBOTHOBOJPieCKHX X03HHCTB JleHHHrpaflCKOH 
o 6 ji. b Te*ieHHe 1993-1994 rr. OqncTKa h KOHiieHTpaiinsi ooijhct npoBOjiHjiHCb npn 
KOMHaTHOH TeMnepaType b aBa 3Tana. IIocjieaoBaTejibHocTb npoueayp cxeMaTHqecKH 
H3o6paxceHa Ha pnc. 1, 1 - 6 , a hx onncaHHe aaeTcn b TeKCTe. 1 

Ha nepBOM 3Tane (pnc. 1 , 1 - 4 ) Bee npoiieaypbi npoBOjjHjiHCb b iieHTpH<|)yjKHbix 
npoGnpicax oSbeMOM 20 mji. Ooiihctm KOHiieHTpHpoBaJiH nyieM ocaJKaeHHH b (fcoccfcaT- 
hom 6y4>epe pH 7.2, npHroTOBJieHHOM Ha <J)H3pacTBope (PBS). ToMoreHaT <J>eKaJiHH 
nonyqaJiH npn CMeuiHBaHHH HcnbnyeMOH npo6bi c PBS b cooTHomeHHH 1:5. IIph 6 jih 3 h- 
TenbHO 15 mji roMoreHaia noMemajiH b npoSnpKy (I) h ueHTpH^yrnpoBaJiH npn ycKO- 
peHHH, paBHOM 500g b Te^ieHHe 10 mhh. CynepHaTaHT yaaJinjiH (2), a k ocawy ao6aB- 
JIHJIH 12 MJI PBS H 3 MJI HapK03H0r0 3<J>Hpa (3). IIpoSHpKy HHTeHCHBHO B36aJITbIBaJIH flO 
nojiHoro pacTBopeHHH jiHnnjiOB, conepxcamHxcH b <J>eKaJibHOH npo6e. 

10-MHHyTHoe ueHTpH^yrnpoBaHHe nojiy^eHHOH cmcch npn tom xce ycKopeHHH 
npHBOflHJIO K (J)OpMHpOBaHHK) B npoSHpKe ^eTbipeX OTqeTJIHBbIX CJIOeB, BKJHOqaBUIHX 
pacTBopmejib (aijmp), npoSKy H3 jjeTpHTa, PBS h ocaaoK b BHjje SejiOBaToro HaJieTa Ha 
aHe npoSHpKH (4). CynepHaTaHT (tph BepxHHx cjioh) oTSpacbreaJiH, a H3 ocaaKa toto- 
BHJIH M33KH Ha npe^MeTHblX CTeKJiaX, KOTOpbie OKpaniHBaJIH KapSOJIOBbIM (})yKCHHOM 
no IlHjno-HHJibceHy hjih reHiinaHOBbiM (})HOJieTOBbiM (aKcnpecc-MeToa) no CHaopeHKO 
(1988). 

Ha btopom 3Tane o™ctkh (phc. 1, 5, 6) Bee npoiieaypbi npoBOjiHJiHCb b KOHHqe- 
ckhx neHTpH(J)y)KHbix npoSnpKax oSbeMOM 10 mji. 3tot 3Tan BKjimaJi BbmejieHHe 
oouhct H3 ocajiKa, BbijieneHHoro Ha nepBOM 3Tane paSoTbi, b npepbiBHCTOM (cTyneH^a- 
tom) rpajiHeHTe njioTHocTH nepKOJiJia. 

KoMMepqecKHH pacTBop nepKOJiJia (Percoll, Pharmacia LKB, Biotechnology) c Ha- 
qajibHOH njioTHocTbio 1.13 r/ mji pa36aBJiHJiH c noMombio 0.15 M NaCl hjih nojiyqeHHH 
npOH3BOJIHbIX paCTBOpOB C COOTBeTCTByiOIItflMH njIOTHOCTHMH 1.04 H 1.08 r/ MJI. fljIH 
4>opMHpoBaHHH rpajineHTOB c pe3KOH rpaHHueii pa3jiejia (5) 3 mji nepKOJiJia c njiOTHo- 
CTbio 1.04 r/ mji aKKypaTHo HacjiaHBajiH c noMombio ctckjihhhoh nHneTKH Ha paBHbin 
o6beM nepKOJiJia c njioTHocTbio 1.08 r/ mji, paHee noMemeHHoro b Ty ace npoSnpKy. 
3aTeM Ha BepxHHH cjioh nepKOJiJia HacjiaHBajiH 0.5 mji ocajiKa, coaepxcamero oouhctm, 
h Bee BMecTe iieHTpH(})yrHpoBaJiH b Te*ieHHe 10 mhh npH ycKopeHHH, paBHOM 250 g. 
UeHTpH(})yrHpoBaHHe npHBoanjio k o6pa30BaHHio Tpex oT^eTjiHBbix 3oh pacnpeaejieHHH 
HcnwTyeMoro MaTepnajia: RByx 30H cootbctctbchho Haa BepxHHM (1.04 r/ mji) h hhjk- 
HHM (1.08 r/MJl) CJIOHMH nepKOJiJia H OflHOH Ha JIHe npoSHpKH (6). 

Kaxcayio H3 sthx 30h OTcacbraajiH nnneTKOH pa3«ejibH0 h aaJiee pa36aBJinjiH b 10 
oGbeMax PBS, nocjie <iero ueHTpH^yrnpoBaJiH b Te^eHHe 10 mhh npn ycKopeHHH 500g. 

Bo Bcex cjiyqanx nocjie iieHTpHcfcyrHpoBaHHH CynepHaTaHT oTSpacbreaJiH, a ocajiOK 
OTMbIBaJIH OT PBS B 10 oSbeMaX BOflOnpOBOflHOH 30HbI. Ma3KH H3 KaHCflOH npoGbl HCCJie- 
flOBajiH nocjie OKpacKH KapGojiOBbiM cfcyKCHHOM hjih reHunaHOBbiM (})HOJieTOBbiM. 
IIoflcqeT ooiihct npoBOjiHjiH b KaMepe TopneBa. 

fljin 3apaX(eHHH 6-9-JlHeBHbIX KpbICHT KOHIieHTpHpOBaHHyiO B3BeCb OOHHCT pa3- 
SaBJinjiH b HecKOJibKO pa3 PBS TaK, qToSbi «03a 3apaxceHHn ojihoto KpwceHKa 6biJia 
b cpe^HeM 20000 oouhct. OCbiqHo ajih 3apaxceHHH Hcnojib30BaJiH CBexceoqHmeHHyio 
B3Becb oohhct. B Tex cjiy^a hx, Korjja ajih 3apaxceHHn npHMeHnjiH B3Becb, paHee xpa- 
HHBmyiocH b 2.5 %-hom pacTBope K 2 Cr 2 0 7 Ha PBS npn 4° b Te<ieHHe 2-3 cyT, OTMbrna- 


1 OTpaGoTKa tcxhhkh o'ihctkh oouhct C. parvum cocTaBJineT tiacTb KypcoBoft pa6oTbi CTyneHTa 
CaHKT-IIeTep6yprcKoro yHHB6pcHT6Ta M. B. rpnropbeBa, BbmoJiHHBineficH b 1993—1994 rr. 
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<PeKa/}bHbia 

tOMOzenam 



Phc. 1. riocneflOBaTejibHocTb npouenyp otoctkh h KOHueHTpaunn oouhct C. parvum b rpanneHTe 

njioTHocTH nepKOJiJia. 

CTpenKH — HanpaBJieHHe ochobhbix aTanoB padoTbi, 1 — 6 . 

Oe'bHCHeHHe b TeKCTe. 

Fig. 1. The consequence of steps for cleaning and concentrating oocysts of C. parvum in a discontinous 

percoll density gradient. 


Hue ot SHxpoMaia Ka jihh npoBoanjiH nyieM TpexKpaTHoro ueHTpH(J)yrHpoBaHH5i b PBS 
b TeneHHe 10 mhh c ycKOpemieM 500 g. 

BcKptiTHe KpbiCHT npoBOjuuiH Ha 4-5-e cyTKH nocjie 3apa>KeHH5i. 3 tot cpoK 6 hji 
nofloSpaH SKcnepHMeHTaJibHo, hcxojih H3 hcoCxoahmocth nojiyneHHH MaKCHMaJibHoro 
pa3Hoo6pa3HH 3H,qoreHHbix CTajjHH pa3BHTHH C. parvum Ha o^hom h tom ace npenapaie. 
HanSonee CHJibHO 3apaxceHHbiM oSbiHHo 0Ka3breaJiCH aHCTaJibHbiH OT^eji tohkoh (no,n- 
B3flOIIIHOH) KHIHKH, Ha paCCTOHHHH 2- 7- 14 CM OT HepBeo6pa3HOrO OTpOCTKa, T. e. npH- 
MepHO b 35-37 cm ot xcejiywa, npH o6meii nmme tohkoh khihkh y 14-20-jjHeBHbix 
KpbicHT 40-42 cm. Ckphhhht 3apaxceHHOCTH oTflejibHbix y^acTKOB khihkh ocymecT- 
bjihjih Ha Ma3Kax-0TnenaTKax, KOTopwe <J)HKCHpoBaJiH aScomoTHbiM MCTaHOJiOM h 
oKpaniHE a jih 3Kcnpecc-MeTo,noM 1 %-hhm pacTBopoM reHitnaHOBoro <J>HOJieTOBoro 
(CH,aopeHKo, 1988). 0 xapaKTepe h CTeneHH 3 apaxceHHH cy^Hjin no KOJiHnecTBeHHOMy 
cooTHOHicHHio Ha npenapaTax oouhct, mcpohtob, raMOHTOB h apyrnx 3H,qoreHHbix CTa- 
flHH pa3BHTHH C. pQTVUm. 

HeSojibmne KyconKH khihkh (4-5 mm), Bbipe3aHHbie H3 3apa»eHHbix ynacTKOB, 
noMemaJiH a jih oxjia^c,qeHHH b MaKCHMaJibHo cacaTbie cpoKH nocjie bckphthh xchbot- 
hhx b 3ajiHBOHHyio cpeay Epaifra (Embedding Compound Bright Cryo-M-Bed) h HeMefl- 
jieHHo 3aMopa»HBajiH npn noMomn a3po30JiH-KpHocnpen, coaepacamero flHxJiop-flH- 
4>TopMeTaH r hjih $peoH 12. 06pa30BaBuiHHCH 3aMopoxceHHbiH 6jiok HeMeflJieHHo noMe- 
maJiH b KaMepy KpnocTaTa 4>npMb) BpaHT (Bright Instrument Company Limited), BHyTpH 
kotopoh ycTaHaBJiHBaJiacb TeMnepaTypa He HHace -25°. CnycTH 30-60 mhh H 3 SnoKa 
3aMopoxceHHOH khihkh totobhjih cpe3bi tojiiukhoh 7 mkm. TaKHe cpe3bi coSnpaJiH H 
MOHTHpoBajiH Ha „Tenjibie” (t. e. paHee xpaHHBUiHecn npn KOMHaTHOH TeMnepaType) 
nOKpOBHbie CTeKJia. CMOHTHpOBaHHbie cpe3bl BbIHHMaJIH H3 KaMepbl H BblCyiHHBaJIH 
b CTpye B03,nyxa npn KOMHaTHOH TeMnepaType. 


5 IIapa3HTOJiorHH, N° 3, 1995 r. 
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IfoyqeHHe Mop$onorHH SHfloreHHLix CTaflHH C. parvum h 3apaxceHHOH khuikh npo- 
BOflHJIH Ha KpHOCTaTHbIX Cpe3aX, $HKCHpOBaHHbIX 4 %-HbIM (})OpMaJlHHOM HJ1H KaJIBIJHH* 

(JiopMOJiOM no BeiiKepy, b TeqeHHe 10-15 mhh npH 4°, h oKpameHHbix reMaTOKCHJiH- 
H0M-303HH0M no BeMepy. 


PE3yjn>TATH 

Ha npHMbix Ma3Kax hcxoahbix <J>eKajibHbix npo6, nonyqeHHBix ot cnoHTaHHO 3apa- 
xceHHbix TejiHT, KpoMe oouhct C. parvum HaGjnoaaJiocb 3HaqHTeJibHoe KOJinqecTBO 6aK- 
TepnajibHOH cjjjiopbi h aeTpHTa (pnc. 2). B pe3yjibTaTe npoBeaeHHsi nepBoro 3Tana koh- 
neHTpanHH H OUHCTKH OOIJHCT C nOMOIUblO PBS H 3 <J)Hpa KOJIHqeCTBO OOIJHCT, BblHBJine- 
Mbix Ha Ma3Kax, 3aMeTH0 npeBbimano TaKOBoe Ha npsiMbix Ma3Kax Hcxo^Horo Maie- 
pnaua, oflHaKO TaKHe oouhctbi Bee eme ociaBaJiHCb chjibho 3arpsi3HeHBi actphtom h 
GaKTepHaJibHOH cjmopoH (pnc. 3, a). 

AHanH3 MaiepnaJia H3 pa3Hbix <J>paKijHB rpaaneHTa nnoTHocTH nepKOJiJia, nouyqeH- 
Horo Ha btopom 3Tane ouhctkh, noKa3au, uto ocaaoK Ha flHe npoGnpKH coaepxcau 
TOJibKO aeTpHT, (J>paKijHH Ha noBepxHocra BepxHero cjioh nepKOJiJia (1.04 r/ mji) bkjiio- 
qana GaKTepnaJiBHyio $jiopy h .ueTpHT, a <J)paKiiHsi Ha noBepxHocTH HHJKHero cjioh 
(1.08 t/mji) cocTOHjia H3 oouhct C. parvum (pnc. 1, 6-8; pnc. 3, 6). KoHiieHTpamra 
oouhct bo B3B6CH nepKOJiJiOBoro MaiepHaJia nocne ouhctkh aocrnrajia 1 mjih h 6oJiee 

B 1 MJI B3B6CH. 

AHajiH3 Ma3KOB nepKOJiJiOBoro MaTepnana, OKpameHHbix KapGonoBbiM (JjyKCHHOM 
no llHJiio-HHJibceHy, bbihbhji 3HaqHTejiBHoe pa3Hoo6pa3He ottchkob b oKpacKe bbihb- 
jineMbix CTa^HH, ot 6jieflHo-po30Boro no npKO-nypnypHoro, uto jihuib OTqacra OTpa- 
xceHo Ha qepHo-6enoH $oiorpa$HH (pnc. 3, 6). 

KpbicHTa-penHnHeHTBi, 3apaxceHHBie per os ooijHCTaMH C. parvum , oqHmeHHBiMH 
nepKOJuioM, BBiflennjiH oouhctbi HOBoro noKOJieHHH Ha 4-5-7-e cyTKH. IIo mop$ojio- 

THqeCKHM H pa3MepHBIM XapaKTepHCTHKaM 3TH OOnHCTBI COOTBeTCTBOBaJlH TaKOBBIM 

C. parvum . Ilpn bckpbithh 3apaxceHHBix kpbicht k KOHijy npenaieHTHoro nepnofla (Ha 
96 q nocne 3apaxceHHsi) b hhjkhcm oT^ene noOT3floniHOH khuikh HaGjnoaaJiocb cKonjie- 
HHe pa3HBIX SHflOreHHBIX CTaflHH pa 3 BHTHH, B KOTOpOM OTqeTJIHBO HfleHTH^HnHpOBa- 
JIHCB KaK OOIJHCTBI (pHC. 4, a), TaK H GOJiee paHHHe CTaflHH - MepOHTBI H raMOHTBI 

(pnc. 4, 6 ). 

Ha KpHOdaTHBix cpe3ax flHCTaJiBHOH qacra noflB3,aomHOH khuikh kpbicht, 3apa- 
xceHHbix MaTepnauoM, oqnmeHHbiM nepKOJuioM, b ao3e 20000 oouhct Ha ojxho jkhbot- 
Hoe, HaGjuoflajiacB MaccHBHan KOJiOHH3anHH bopchhok h KpnnT 3H,noreHHBiMH cra- 
flHHMH pa3BHTHH napa3HTa (pnc. 5). JIoKaJiH3auHsi KpHnTocnopH^HH orpaHHqHBauacb 
30HOH meTOUHOH KaeMKH SHTepOUHTOB. 

OBCYjKHEHME 

HacTonmee cooGmeHHe nocBnmeHO pe3yubTaTaM paGoTbi no onTHMH3aiiHH MeToaa 
oGorameHHH (JjeKajibHBix npo6, coflepxcamnx oouhctbi KpHnTocnopH^HH, c noMombio 
CTyneHqaToro rpaaneHTa nuoTHOCTH nepKOJiJia, BnepBBie npejuioxceHHoro Baub^MaHOM 
h flpyrHMH (Waldman e. a., 1986). B 3aaaqy paGoTbi bxootjih: nouyqeHHe h oqncTKa 
6ojibuioh Maccbi ooiihct C. parvum, a TaKxce oneHKa npHro^HocTH TaKoro MaTepnaua 
Ann nocue^yiomero 3apaxceHHn MOfleJiBHBix jiaGopaTopHbix xchbothbix. 

Bee H3BeCTHBie MeTOflBI OqHCTKH H KOHneHTpanHH OOUHCT KOKnHflHH M05KHO pa3fle- 
jihtb Ha flBe ocHOBHbie rpynnbi. B nepBOH rpynne b KaqecTBe $JiOTanHOHHBix xch^ko- 
CTeii HcnojiB3yiOTCH HacbimeHHbie pacTBopbi pa 3 JiHqHBix couen (NaCl, ZnCl 2 , ZnS0 4 , 
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MgS0 4 H jjp.). H3-3a pa3H0CTH B IIJIOTHOCTH OOIJHCTbl KOKUHJJHH BCnjIbIBaiOT Ha noBepx- 
HOCTb (J)JIOTaUHOHHOH JKHJJKOCTH, OTKy^a HX MOJKHO CHHTb C nOMOIIU>K) MeTaJUHHieCKOH 

neuiH (Current e. a., 1983; Pavlasek, 1984; Baxby, Hart, 1986). Ilpoueaypa (JmoTauHH 
ycKopneTCH npn HenpojjoJUKHTejibHOM ueHTpH(})yrHpoBaHHH. 

Ilpn Been o^eBHjjHOH flocTynHOCTH TaKHx MeTOflOB oSorameHHH npo6 ohh o6jia- 
JjaiOT pHflOM Cepbe3HbIX HejJOCTaTKOB, KaK-TO: OTHOCHTeJIbHO HeSoJIbUIOH BblXOJJ 
oouhct, cjia6a h oracTKa ot SaKTepnaJibHOH (Jmopbi h aeTpHTa, pa3pyuiaiomee B03,ueH- 
CTBHe Ha OOUHCTbl CaMHX (J)J10THpyiOmHX XCHflKOCTeH npH npOflOJIXCHTeJIbHOH HHKy- 
6auHH. 

Bo BTopofi rpynne MeTOflOB Hcnonb 3 yioTCH CTyneH^iaTbie rpaaneHTbi hjiothocth 
T aKHx BemecTB, KaK caxapo3a hjih nepKOJUi (Heyman e. a., 1986; Waldman e. a., 1986). 
IIpHroflHOCTb oouhct Cryptosporidium sp., o™meHHbix nepKOJUiOM, jjjih 3 apaxceHHH 
JKHBOTHbIX 6bIJia npOfleMOHCTpHpOBaHa B onbuax Ha OJJHOJJHeBHblX rHOTOGHOHTHbIX 
nopocHTax (Makin, Tzipori, 1980; Tzipori e. a., 1982), a Taicxce npn BBejjeHHH oouhct 
b KyjibTypy TKaHen h b KypHHbie 3 m6phohm (Waldman e. a., 1986). 

B HauiHx onbuax jjjih 3 apaxceHHH MOflenbHbix JiaSopaTopHbix xcHBOTHbix (KpbicHTa 
nepBbix jjHeH jkh3hh) Hcnojib30BaJiHCb oouhcth C. parvum, KOTopbie CKOHueHTpnpoBa- 
jiHCb Ha noBepxHocTH HHxcHero cjioh nepKOJina c nnoTHocTbio 1.08 t/mji (pnc. 1, 6). 
HHOKynyM b no3e 20000 TaKHx oouhct Ha orho jkhbothoc. He OKa3aJicsi ckojh>ko- 
HH6y,ab TOKCH^HbiM ana xo3HHHa. XapaKTep 3HfloreHHoro pa3BHTHH napa3HTa nocne 
HHOKyjIHUHH 0™meHHbIX OOUHCT 6bIJl npOCJieXCCH Ha KpHOCTaTHbIX cpe3ax hhjkhhx 
y^acTKOB no^BaflomHOH khuikh qepe3 96 u nocne 3apaxceHHH. HHTeHCHBHOCTb hhb33hh 
6biJia uocraTomio bwcokoh, o ueM CBHueTejibCTByeT MaccoBan KOJiOHH3auH5i 3HTepo- 
UHTOB He TOJIbKO B 30He BOpCHHOK, HO H KpHnT (pHC. 5). TaKHM o6pa30M, nepKOJIJI KaK 
(JmoTHpyiomaH xcn^KocTb He TOJibKo no3BOJiHeT nojiyqaTb 3HamiTejibHbie KOjnroecTBa 
0™meHHbIX OOUHCT, HO H He BJIHHeT CKOJIbKO-HHgyflb OTpHIjaTeJIbHO Ha HX HHBa3H- 
OHHOCTb. 

IIpeflCTaBJiHeT HHTepec o6HapyxceHHe oouhct, MepoHTOB h raMOHTOB C. parvum Ha 
Ma3Kax (}>eKaJibHoro couepxcHMoro hhjkhhx otucjiob nouB3UOiiiHOH khuikh kpwcht 
^iepe3 96 u nocne 3apaxceHHH, i. e. b KOHue npenaieHTHoro nepnoua (pnc. 4). H3bcctho, 
^to y KHmeuHhix kokuhjjhh poflOB Eimeria, Isospora, Toxoplasma, Sarcocystis h upyrnx 
bo BHeuiHiOK) cpeuy c (JjeKajiHsiMH BbiuensnoTCH TOJibKo oouhctm KaK cnopyjinpoBaH- 
Hbie, TaK h HecnopyjiHpoBaHHbie, ho He 3HuoreHHbie crauHH. BbiuejieHHe MepoHTOB hjih 
raMOHTOE He xapaKTepHo ujih yKa3aHHbix kokuhuhh h MOxceT paccMaTpHBaTbcn KaK 
6HOJiorH*iecKa5i ocoSeHHOCTb KpHnTocnopHjjHH (Snodgrass e. a., 1984). 

B nnaHe oScyxcuaeMOH npoBneMbi npeueraBJisieT HHTepec HaSmoueHHe Ha Ma3Kax 
oouhct, o™meHHbix nepKOJUiOM h oKpameHHbix no IlHJiio-HHJibceHy, ot^ctjihboh 
M03aHX!HOCTH B OKpaiHHBaeMOCTH pa3HbIX SJieMeHTOB Ma3Ka: OT 6jieaH0-p030B0r0, 
no^TH npo3pamioro TOHa, no pa3Hbix ottchkob KpacHoro h npKO-nypnypHoro (pnc. 3, 6) 
Moxcho npeanojioxcHTb, *ito caMbie cnjibHO oKpameHHbie 3JieMeHTbi cyTb to, *ito o6o3Ha 
*iaeTC5i b JiHTepaType KaK TOJiCTocTeHHbie oouhctm Cryptosporidium (Current, 1984), 
oSojio^kh KOTopwx ajjcopSHpyioT HanSojibrnee kojih^cctbo KpacHTejin. Cootbctctbch 
ho HanSojiee cJia6o oKpameHHbiMH motjih 6h 6biTb TOHKOCTeHHbie oouhctw C. parvum, 
ecjiH npeflnojioxcHTb, ^to sto oouhcth, c^HTaiomnecH OTBeTCTBeHHbiMH 3a ayTOHH^eK 
UHio opraHH3Ma (Current, 1984). O^HaKO BHHMaTejibHoe paccMOTpeHHe coflepxcHMoro 
Ma3KOB, npHroTOBJieHHbix H3 $eKajibHbix npo6 ot cnoHTaHHO 3apaxceHHbix tcjiht, 
n03B0JI5ieT 3aKJIK)qHTb, XITO, KpOMe CObCTBeHHO OOUHCT, nOKpbITbIX oSOJIO^IKaMH, Ha HHX 
MOXCHO BCTpeTHTb H flpyrHe 3H,aOreHHbie CTaj^HH pa3BHTHH KpHnTOCnOpHflHH, MepOHTbl 
h/hjih raMOHTbi, nojjoGHbie TeM, KOTopbie TaKxce bhhbjihiotch Ha Ma3Kax ^eKaJibHoro 
coflepxcHMoro HHxcHero OTaena no^BaflomHOH khokh 3KcnepHMeHTaJibH0 3apaxceHHbix 
KpbiCHT. Ha 96-h qac npenaTeHTHoro nepHoaa (pnc. 4, 6 ). 

TaKoe npe,anojioxceHHe npejiCTaBJiHeTCH npaB^onofloSHbiM, ecjiH npHHHTb bo bhh- 
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MaHHe MexaHHqecKoe CMemeHHe tokom xch^kocth npn anapee ^HCTajibHO pacnonoxceH- 
Hbix SHfloreHHbix CTa^HH napa3HTa h hx nonajjaHHe b npocBeT khhikh. B xojje npo<i>y3- 
hoh OTapen, KOTopan HBJineTCH HanGonee xapaKTepHbiM npH3HaKOM KpnnTocnopH- 
OT03a, SHfloreHHbie CTa^HH bbihochtch bo BHeniHioio cpeay h MoryT nonacTb k apyroMy 
X03HHHy, nOJIOXCHB HaqaJlO HOBOH HHBa3HH. TaMOHTbl B CHJiy HX HecnOCOSHOCTH k ca- 
MOCTOHTejibHOMy flBHXceHHio npn nona^aHHH b KHiiieqHHK, no-BH^HMOMy, cpa3y norn- 
6aiOT. HanpoTHB, MepoHTbi b Tex ace ycJiOBHHx, BbiCBoGoxc^aH Mep030HT0B, MoryT npo- 
flOJixcHTb CBoe pa3BHTHe, coKpaTHB b pe3yjibTaie cpoK npenaieHTHoro nepnojia Ha o^Hy 
huh flBe Secnojibix reHepaijHH. KocBeHHbiM apryMeHTOM b nojib3y TaKOH bo3moxchocth 
cjiyxcHT OTcyTCTBHe .qaHHbix o CTa6HJibHbix cpoKax npenaTeHTHoro nepnojia y C. par - 
vum , KOTopbiH, Taioxe b OTjiHqne ot apyrnx KHiiieqHbix koki^h^hh, MoxceT KOJie6aTbcn 
ot 2-3 no 4-7 cyT h Gojiee. 3iy oco6eHHOCTb KpHniocnopH^HH OTMeqajiH h apyrne 
aBTopbi, oflHaKO b cbh3h c fl030H 3apaxceHHH h B03pacT0M xo3HHHa (Eberhardt e. a., 
1985; Vitovec, Koudela, 1988). 

IIOflHHTblH HaMH BOnpOC O npHqHHaX M03aHqH0CTH B OKpaiHHBaeMOCTH OOHHCT 
KpHnTocnopHflHH no UHjno-HHjibceHy noKa eme aaneK ot oKOHqaTejibHoro pemeHHH. 
Ho chx nop HeH3BecTHO, KaKHe hmchho BemecTBa, cocTaBJiniomHe CTemcy ooiihctbi, 
CnOCOSHbl OKpaillHBaTbCH Kap 60 J 10 BbIM (J)yKCHHOM HJ1H flpyrHMH KHCJlOTOyCTOHqHBbIMH 
KpacHTejiHMH. Ho nocjie^Hero BpeMeHH H,ueHTH<i>HKaiiHH oouhct b (fceKajibHbix npo6ax 
c noMombio KpacHTejien npoBoanjiacb TOJibKO b OTHomeHHH kokhm^hh po,aa Crypto¬ 
sporidium H3-3a HX HCKJlIOqHTeJlbHO MeJIKHX pa3MepOB. OflHaKO He^aBHO, B nOHCKax 
KpHnTocnopH^HH Ha OKpameHHbix Ma3Kax jjHapeHHbix 6onbHbix OpTeron h ^pyrHMH 
(Ortega e. a., 1993) 6bui oSHapyxceH eme ooth KHineqHbiH naToreH qenoBeKa kokuh^hh- 
hoh npnpoflbi, othochiithhch k pony Cyclospora Schneider, 1881. 3th kokuh^hh H3Be- 
cthh KaK napa3HTbi MHoroHoaceK, penTHJiHH h HaceKOMOHflHbix(Wenyon, 1926; Pellerdy, 
1974). OSHapyxceHHe b $eKajiHHx qenoBeKa HecnopyjinpoBaHHbix oouhct Cyclospora 
HCKjnoqaeT hx nona^aHHe k HeMy TpaH3HTOM ot apyroro xo3HHHa. 

C no3HHHH HacTonmen ^HCKyccnn caMbiM y^HBHTejibHbiM b Haxo^Ke OpTern h npy 
rax (Ortega e. a., 1993) hbjihctch to, ^to, KaK h b cnyqae C. parvum , ooiihctm Cyclo¬ 
spora Toace oKpaniHBajiHCb b pa3Hbie TOHa 4>yKCHHa, ot 6jie,uHO-po30Boro no TeMHO* 
KpacHoro, c tcmhumh BKjnoqeHHHMH. Abtopm HCCJieaoBaHHH He aHanH3HpoBaJiH npn 
qHHbi OTMeqeHHOH hmh oqeBHflHOH M03anqH0CTH b OKpaace ocuhct. Moxcho npeuncb 
jioxcHTb, qTo b 3tom cnyqae pa3JiHqHH b OKpaiHHBaeMOCTH mohih 6biTb CBH3aHbi co CTe 
neHbio cnopyjiHHHH BbijjeJieHHbix ooijhct h OTpaxcaioT H3MeHeHHH, npoHcxoaHmue 
b xoae cnopyjiHHHH b CTpyKType 3amHTHbix oSonoqeK ooijhct. ConocTaBJieHHe aaHHbix 
no Cyclospora h HaniHMH HaSjnofleHHHMH no C. parvum HaBO^HT Ha MbicJib, *ito Bonpoc 
o CTpyKType 3amnTHbix o6pa30BaHHH, <J)opMHpyiomHxcH BOKpyr 3 htot KHineqHbix kok- 
Hh^hh, Hyxc,qaeTCH b aaJibHeHineM yToqHeHHH. PemeHHio stoto Bonpoca 6yaeT bo 
MH oroM cnocoScTBOBaTb nojiyqeHHe Sojibinon Maccw oqnmeHHbix nepKOJiJiOM oohhct 
K pHnTocnopHflHH c noMombio MeTojta, ycneniHO anpoGnpoBaHHoro b .qaHHOM Hccne- 
flOBaHHH. 

PaGoTa BbinojiHeHa npn (J)HHaHC 0 B 0 H no^epHCKe Pocchhckoto fyouna. 4>yHflaMeH- 
TajibHbix HccjieflOBaHHH. Kofl npoeKTa 93-04-21 621. „MexcKjieToqHoe pacno3HaBaHHe 

H B3aHMOJteHCTBHH y HH3UIHX 3yKapHOT”. 
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CRYPTOSPORIDIUM PARVUM (APICOMPLEXA: SPOROZOA, COCCIDIA) - 
OPTIMIZATION OF METHODS FOR OBTAINING LARGE NUMBERS OF OOCYSTS 

T. V. Beyer, N. V. Sidorenko, M. V. Grigorjev 

Key words: Cryptosporidium parvum, oocyst; method, percoll. 


SUMMARY 

The Waldman e. a. (1986) method of separation of Cryptosporidium spp. oocysts from feces by using 
a percoll discontinuous density gradient appeared a method of choice for obtaining large numbers of 
oocysts of C. parvum free of fecal contamination. Feces of 7-12 day old calves, spontaneously infected 
with C. parvum, were concentrated and purified by the above technique. The purified oocysts were shown 
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to be infectious by inoculation of 6-9 day old rats with an average dose of 20 000 oocysts per animal. 
The rats shed oocysts after 4 days.At necropsy on day 4 postinoculation, the pattern of endogenous deve¬ 
lopment appeared normal, when examined on frozen sections of fresh tissue, using the Bright cryostat, 
stained with hematoxylin and eosin. 

Samples of the clean sediment, presumably containing only oocyts of C. parvum, were smeared and 
stained with carbol fuchsin after Ziehl-Neelsen, and with gentian violet after Sidorenko (1988). With the 
latter technique, an intense gentian violet staining screened all the constituents of the smear, except 
the oocysts, which being „negatively stained” looked as small transparent spheres 4-5 mkm in diameter. 
But of special interest was the reaction of the smeared organisms with carbol fuchsin. Some organisms 
stained dark red and had a variable number of dark granules, seemingly on the surface; whereas others 
stained light reddish, if at all, and appeared as transparent spheres. It does not seem unlikely that the 
sediment, resulting from the final step of percoll separation, may contain, besides oocysts, some other 
endogenous stages (meronts, gamonts, thin-walled oocysts) that appeared in the lumen of the intestine 
because of an intense flow of diarrheal fluid during cryptosporidiosis. Unlike the thick walled oocysts, 
other endogenous stages are not covered with protective walls and thus fail to absorb acid fast staining. 
Segmented meronts were obviously observed on the rat fecal smears 96 hours after infection. This obser¬ 
vation enables us to propose that newly infected hosts-recipients may obtain, with diarrheal fecal masses 
of infected donors, not only sporulated oocysts, but also some earlier developmental stages. Merozoites, 
released from the segmented meronts, could start in the intestine asexual rounds, thus shortening the 
resulting prepatent period. Fluctuations in prepatent period duration are characteristic of Cryptospori¬ 
dium spp., and the above observation may be one of its explanations. 



BK/ieuKa k ct. T. B. Beuep. 



Phc. 2. OouHCTbi C. parvum Ha npHMbix Ma 3 Kax cfceKaJibHbix npo6 ot cnoHTaHHO 3 apaaceHHOro 9-jjHeB- 

Horo rejieHKa. 

a — oKpacKa Kap6onoBbiM c£>yKCHHOM no Uhjiio— HniibceHy; 6 — HeraTHBHoe OKpaniHBaHHe oouhct 
reHUHaHOBbiM d>HOJieTOBbiM no H. B. CnaopeHico. CTpemcn - oouhcth C. parvum, flBOHHbie crpeji- 

KH — 6aKTepHH H fleTpHT. 

Fig. 2. Oocysts of C. parvum in fecal smears from a spontaneously infected 9 day old calf. 
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Pmc. 3. 3Tanbi npouenypbi KOHueHTpaunn w o^mcticm ooumct C. parvum H3 (freKaJibHbix npo6 ot cnoH- 
TaHHo 3apa»eHHoro 9-flHeBHoro TejieHKa. OKpacKa reHunaHOBbiM ^nojieTOBbiM (a) h KapdoJiOBbiM 

(fcyKCMHOM (5). 

a — nepBbift 3Tan c ncnoJib30BaHneM PBS m acfcupa; 6 — btopoh 3 Tan c ncnojibsoBaHneM rpazineHTa 
njiOTHocTM nepKOJiJia b 30He 1.08 t/mji; cTpeJncn — ooumctbi C. parvum; ^BOHHbie CTpejiKM — aeTpHT. 

Fig. 3. Steps of the process of concentrating and cleaning of oocysts of C. parvum from fecal smears 
of a spontaneously infected 9 day old calf. Stained with Gentian violet (a) and Carbol fuchsin (5). 
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Phc. 4. Ka^ieCTBeHHWH cocTaB h30jihtob coaepacHMoro HnacHero OTjjejia no^B3^oinHoit khiiikh 2-He- 
nejibHoro KpbiceHKa ^aepe3 96 ^ nocjie 3apa?KeHH5T oounCTaMH C. parvum, o^HmeHHWMH b rpajweHTe 
njiOTHocTM nepKOJiJia. HeraTMBHoe oKpauiHBaHHe rermnaHOBbiM {^HOJieTOBWM. 

a — oouncTbi b (JieKajibHbix Maccax (cTpejiKH); 6 — cKornieHne 3H^oreHHbix CTa^HH b npoCBeTe khiiikh 

(CTpeJIKH). 

Fig. 4. A qualitative composition of isolates from the intestine of a 2 week old rat 96 hours after infection 
with oocysts of C. parvum cleaned in in a percoll discontinuous density gradient. Negative staining with 

Gentian violet. 
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Phc. 5. MaccHBHan K0Ji0HH3aun5i bopchhok h kphfit noflB3flomHofi khuikh 2-HeaeJibHoro Kpucemca 
3HfloreHHbiMn cTaflHHMH pa3BMTH5i C. parvum *iepe3 96 nocjie 3apa»eHnfi oouncTaMn, otinmeH- 

HbiMH b rpaflHeHTe fijiothocth nepKOJijia. 

CTpeJiKH — MecTa Jioicajin3aunn napa3HTa. 

Fig. 5. Massive colonisation of villi and crypts of intestine of a 2 week old rat with endogenous stages 
of C> parvum 96 hours after the infection with oocystes cleaned in a percoll discontinuous density 

gradient. 



